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In Dcccmbcr, 1966, the Secretary of tllcInterior requested that a deter-
mination bc made of %.d~cthcrBikini Atoll could be rcscttlcd. Subsccluentlythe

AEC, now the Dcpartr.cntof Erlcr~y,conducted a major radiological survey of
Bikini Atoll, dcvcloperlestimates of radiation exposures for residents of Bikinil
and Encu J.slandsusin~ all available data, and in August of 1968 made the judge-
ment that “exposures that would result frotnrepatriation of the Bikini people
do not offer a significant threat to their health and safety”. .

I

3he statement responding to the resettlement question was accompanied by
recommended precautions and restrictions that may be briefly summarized:

1.
2.

3.

4.
5.
60
7.
8.

Restrict rehabilitation to the Bikini~Encu complex.
Establish the first village and focalcrops on Eneu where no precautions
are needed.’
Any village construction on Bikini Island should involve covering the
site with coral rock.
Remove radioactive scrap.

.
...

Reduce the population of land crabs.
-.,,.

Remove two inches of topsoil for planting sites for pandanus trees. .
Initiate followup radiological surveys of residents and their environment.
Insure a balaricednutritious diet. ●.

Cleanup and rehabilitation of Bikini Atoll W2S a cooperative effort. The
Department of Defense, DOD, performed cleanup of the Atoll. The Department Of
the Interior, DOI, and its office of Trust Territories of the Pacific Islands,
73PI, provided housing and agricultural rehabilitation. A.ECagreed to conduct
followup radiological surveys and to provide advice on radiological matters
to DOD and DOI. Cleanup and rehabilitation of the Atoll began in 1969.

...
l%c DOD sees their participation in Bikini Atoll rehabilitation;as ending

.

when cleanup was co;plctcd and the Atoll was turned over to the TTP1. Ho\:cvcr,
there arc eleven ships in about 200 feet of water in Bikini Lagoon sunk during
the ABLE-BAKER tests in 1946. These arc under control of the Department of
Navy. They are the source of continuing inquiry rccarding profitable salvage
and contain munitions and quantities of oil. It is believed these ships do
not constitute any radiological hazard for the Bikini people. ,

Considerations basic to the judgemcnt that the Atoll could bc rcscttlcd~
and qualifications Jpplicablc thereto are as follows: “
●

1. “Radiation protection standards for annual whole body exposures in 196S
were 0.17 RcrJ/yrfor population croups, al)d0.5 Rcm/yr for individuals,
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rccommlation that ~?!mlcbudy exposures of thcpoplllation be limited to 5 Rcm
in 30 years cxclusi-:eof medical and natural back~round exposures. Notc: these
ZXMW standards arc still in effect today. ..“.... .

2. Since a rad501nzical followup program would Ix instituted and the exposures
of hd5viduals.would h known, stmdards for rcsfdcnts of 13ikiniAtoll would be
those applicable to individuals, namely, 0.5 Rcm/yr whole body and 1.5 Rcm/yr to
bone. .

. .

3. Results of the 1967 and carlf.crsurveys indicated there would be two primary
routes of cxpofiurcof atoll residents, exposure to external radiation and intake
of radionuclfdcs in terrestrial food, and two radionuclides, Cesium-137 and Stron-
t@o-90, would contribute the major portion of total radiqtion dose:
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4.

..“

a. Ektm-nal zedfation dose for lUMnl Island z.esidcnt;would be about
3 to 4 Pdds/3Q yrs to whole body aridbone depending upon age distribution
of rcs~dcnts and tti spent in var50us island locations) and about 1.3
Rad/30 yrs for IZneuIsland. (For tlmse dose estimates units of Rem and
Rad arc the sane.) lhese external exposures for both islands would be
w5thin the anmwl and 30 year whole body standards. Cesiun~137 would con-
tribute about 70Z of t?wse cxtimal ezposurtsend has a half life of about
30ycars, llwrefore, exlmmal radiatfon lCVCIS on Bikini and Eneu would
be reduced by one half every 30years through radioactive decay.

.
b. Addfng Snternal dose tbrocgh the food chain to the external dose to dc~
VC1OP the total dose, but leavin~ three ft-mwcwt of.the diet having the
highest levels of radioactivity should t?wy ba grown on Bikini Island, in-
d%catcd that doses for Ms5ni ~sland rcsfdmts would be about 1.5 Rads to
vhol.cbody in 5 years, 6 Rads to wblc body and 9 Reds to bone in 30 years,
and 10 Rx% to W?WIC body and 16 7+s ta bona Sn 70 years. Total doses on
Encu Island wpld be less than one half of”tkese values. These esti~a~cs
Andicatet?that total whole body &se for Bikini residents may somewhat cx-
cecd the 30 year standard even with certain gtezs left out of the diet.
ti corresponding dose onlkma would he wll v$thin the 30 year standard.
Plutoniun-239 was.not ezpccia! to be a signifkant contributor to total dose..

In fordn: a jm@mm&prd5ctd zadiat~m cqm.sures limited by dietary rcstrjc.
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tural and housing ~rojccts, and later j.ncludcdcollections from the Bikini people
who returned to live on l;i;:iniIs]nnc!. Monitoring of Bikini l.slandresidents
was done by a whole body counter in ].974and 1977 tltatmeasured the amount of
Cesium-137 in the body. ‘hc AEC conducted a major resurvey of Eikini and Encu
island external radiation lCVCIS in 1975 respondin~ to a question of whether or
not additional houses could bc constructed in tllcinterior of Eikini Island.
Windmill powered air samplers were installed in the Atoll in 1977.

Findings and conclusions drawn from additional survey data were as follows:
.

1. The body burden data collected for Bikini Island residents in 1974, translated
into whole boclydose, plus external radiation, indicated a total annual whole body
exposure of about 0.2 Rem/yr. This was”well within the standard of 0.5 liendyr.
The diet at that tine consisted of fish and imported food since there was little
available food growing on the island.

2. Body burden data collected for Bikini Island residents in April, 1977, indi-
cated a 10-fold increase in Ccsiun+137. This translated ifitodose, plus external
radiation, indicated an annual whole body dose of about 0.4 Rcm/yr. The dictstill
contained fish akdsomeir.ported food, but more local terrestrial foods were growing
on the island and the data clearly indicated use of these foods by the residents.

-

3* -A reassessment of dose estimates based upon all collected radiological data’)’
to that time, and upon updated information on diet, was made early in 1977.
fiese predictions indicated that even if use o.= local foods grown on Bikini Island
were restricted to coconut, the whole body doses of residents may still be as
high as 16 Reinsin 30 years. Of this dose, external radiation accounts for a~out
3 Reins which leaves little additional dose from in;ernal emitters if the 5 Rem
standard is not to be excccded. Note: these results differ from earlScr calcula-
tions primarily because much larger amounts of coconut and coconut milk are in
the assumed diet pattern for these later estimates. Revision of the dietary
pattern was based upon new information. This more recent dose e~timate exceeds
the 5 Rem/30 yrs and the 0.5 Ren]/yrstandards, and keeping exposure this low de-
pends critically upon restraint in the use of locally grown foods which body bur-
den data indiccte is not being exercised. By comparison, the predicted W~Ol~ body
dose for use of IIncuas a village island with no ’restrictionson eating foods growr
on.that island,”was 4:2 Rem/30 yrs. This ncets the 30 year standard and is far be-
low the annual standard for exposure of the individual.

4. Sampling for plutonium in air on Bikini island has sl~ownvery low lCVCIS.
Sampling of food and drinl;in~water for plutonium indicates that the path~~ay
giving the greatest intake is marine foods. The collection of urine for pluto-
nium analysis has given results for which there is not a lot of confidence at
this time. At the expccteclplutonj.umlevels, lar~c volume urine samples from in-
dividuals arc nccdcd which arc difficult to collect, and a“tthese low levels, even
a trncc amount of extraneous dirt can contaminate the saIi:plc.Data reported in
1976 indicated Dikini island rcsiclcntsurine plutonium lCVCIS nrc only about tcn
times tl~oscof Ww York City residents. lllcor[:anlikely to rcccivc the hj~hcst
Closeis bol)cfor vhich tilestanJard is 1.5 Rcm/yr. It would not .oppcarthe plu-
tonium nt IlikiniIsland is a si~llificuntContributor to dose, but cfforl~ to ob-
tilil) su~ficicnt voltu:nc of ~hi~boarclcollect~’d“clean” urine swplcs f~oll~intlj-
viduals n ccmfj~+~s are cmf’intiq~,

. DOE ARCHIV~

As rcsllltsof nddjLiol141radiolo~icul :;u~vc)”:;/llldl!L):;L!ilSSi!SSllK’llL:; ll~lt’(? llC-

COII:P avni1:llilc. these have l~~tun]Jr(,vj(ludto IJl)l.illltl briv[il]~collilq)~~~t~~l~l‘jl’(’-
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ings presented toXllTI staff who inform the Bikini people. lkis advice lIas
been rcinforcccltllrou~lldiscussions wit-hBikini rccidcnts during survey visits
to the Atoll. Sur.mzrizcclbriefly, this additional advicc has:

1. Rccoi..cndcdthat a second group of houses not be built on Bikini Island,
but on Encu Island instead.

2. Recommcncledthat if radiation standards arc to be met for continued rcsi-
dence on Eikini Island, residents must not eat any local foods grown on that is-

,* land”or usc grouiidwater for drinking.
.

3. I?ecommcndedthat Eneu Island should be the center of Bikini-Atoll rehabili-
tation. .

. . .

.- - Wo” factors largely account for the current situati&,whcrein DOI is seeking”
to provide housing on Eneu Island. First, the resettlement of the Bikini people
on 13ikini.Island, the island of their choice and at their insistence, has not
been successful from a radiological viewpoint due to intake of Cesium-137 and
Strontium-90 through use of foods grown on that island. For whatever reasons,
and an important and understandable one is that Bikini Island residents greatly
prefer a diet containing fresh foods grown on their own land rather than imported
foods, recommended restrictions for limiting internal doses at Bikini Island have
not been effective. Second, while”radiation standards cited previously have not
changed from 1967 to 1978, the degree of conservatism in their application has

.
,

.

changed markedly. Current applications require not only that radiation standards
“be met wherever possible, but that exposures be as low as practicable with in-
creased willingness to expend effort and resources to achieve this. While 30.
year exposures of an atoll population marginally above “the5 Rem standard, say
6 or.7 Rem in 30 years, are not that different from 5 Rem, exposures three or
four times the standard would be very difficult to justify.as a satisfactory
measure of exposure control. The existance of an alternative to acceptance of
exposures above basic radiation protection standards, namely, for the Bikini
p~ople to live on~neu Island instead of BilciniIsland, mandates that DOE advise “
against continuation of a pattern of increasing radiation exposures of 13iki-ni
residents wherein recommendation on use of local foods are proving to be imprac-
tical and ineffective, and radiation standards are certainly to be excecdcd by
‘a significant ai.lount. v .

. . . .

Ihe followup radiological monitoring program conducted by DOE has accom-
plished what it was intended to do at Bikini Atoll. Each survey has tenclcclto
confiry earli.crfindings, anclhas added substantially to the data base for fur-
ther evaluation of the cnvironnmnt as an acceptable place of rcsidencc. Findings
at other atolls such as Encwetak, have,bccn applied at Bikini where this is pos-
sible. It is planned that these followup surveys will continue as nccdcd and the
recommendation that no restrictions arc ~lccdcd& Encu Islancl’willbe followed
clos”elyand from time to time rc-evaluated.
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STAFF REVIEW OF EKII!I ilOLL CLEAWP AXD PJllJUULITATION
.

Scaborg press announcement on clccisionfor rescttlcmcnt of Bikini Atoll,

August 12,.1968. .
.

Radiological Report on Bikini Atoll, Philip F. Gustafson,
DXM, April, 1968.

Additions to Radiological Report on Bikini Atoll, Philip F. Gustafson, --
DIM, }kly,1968.

. . .

External Radiation LeVCIS On ‘ikini ‘tO?l$ ‘sL-190g ‘eck’ ‘ennett> and.
}lcCraw,December, 1967. .

Plutonium Concentrations in Dietary and Inhalation Pathways at Bikini and1976. .,
WwYork, uCRL-52176, Robison and ~oshkinJ ‘.ePtember27*. - -...

.

Dose Assessficntat Bikini Atoll, UCP&51879 Pt. 5, Robison,;Phfllips, and
Colsher, June 8, 1977. ~
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